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Impact assessment of river sand mining in Lanzhou reach of Yellow River based on harmony theory// GONG Li'?,
WANG Jing', JIN Chunling', LU Lili', WEI Xiaoyue' (1. School of Civil Engineering, Lanzhou Jiaotong University,
Lanzhou 730070, China; 2. Research Institute of Water Diversion Engineering and Water Conveyance Safety, Lanzhou
Jiaotong University, Lanzhou 730070, China)

Abstract: In view of the safety problem caused by river sand mining in Lanzhou section of the Yellow River, we established
a comprehensive evaluation index system of the influence of river sand mining from the aspects of river regime stability,
flood control safety and water environment safety. An improved G2 method and CRITIC method were adopted to conduct
combination weighing towards the evaluation indexes subjectively and objectively. Based on the harmony theory, an
evaluation model was established to evaluate the influence of river sand mining in Lanzhou reach of the Yellow River from
2013 to 2018. The results indicate that the river sand mining in Lanzhou reach of the Yellow River is harmful to the safety
of the Yellow River and the environment, so it is necessary to control and prevent river sand mining in Lanzhou reach of the
Yellow River in a certain period of time, avoiding further damage to the safety of river and environment caused by river sand
mining.

Key words: river sand mining; harmony theory; combination weighing; Lanzhou section of the Yellow River
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Table 1 Comprehensive evaluation index system of
river sand mining impact in Lanzhou reach of Yellow River
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Table 2 Classification standard of evaluation indexes
C, C, C, Cy/% Cy/(kg-m™>) Cy/[t-(a-km?) ']  C;5/% Cie/%
1 1( ) 1( ) 1( ) (0,2] (0,0.25] (0,20] (90,100 ] (90,100 ]
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3 2013—2018
Table 3 Evaluation index data from 2013 to 2018
c, c, C, Cy/% C/(kg-m™3) Cu/[t-(a-km?)']  Cis5/% Co/ %
2013 2 4 2 3.2 0. 408 60. 2 71.5 83.3
2014 3 3 3 2.6 0.391 54. 4 79.1 81.7
2015 2 3 1 4.1 0.353 42.3 80. 1 88.3
2016 1 3 2 2.3 0. 654 69.2 73.3 85.0
2017 1 3 1 2.3 0.347 39.8 83.3 83.3
2018 1 3 2 2.5 0.372 43.6 74.9 86. 1
4
Table 4 Weight of evaluation indexes
G2 CRITIC G2 CRITIC
C, 0. 143 0. 058 0. 100 Cy 0. 064 0. 051 0. 063
C, 0. 032 0. 054 0. 046 Cpo 0. 062 0. 045 0. 058
Cy 0. 143 0. 047 0. 090 Cy 0.119 0. 049 0. 084
C, 0. 080 0. 080 0. 088 Cp, 0. 061 0.073 0.073
Cs 0. 058 0. 048 0. 058 Ci3 0. 080 0. 060 0.076
Ce 0. 033 0. 045 0. 042 Cy 0.075 0. 091 0. 091
(o 0. 007 0. 056 0. 022 Cis 0. 020 0. 082 0. 044
Cy 0.013 0.077 0. 035 Ci 0. 009 0. 085 0.030
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Table 5 Single factor harmony degree of each
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